Study Design. Cross-sectional analysis. Objectives. To describe the early health care utilization for occupational back pain. To identify factors associated with health care seeking and provider choice among persons with occupational back pain.
It is estimated that low back pain is responsible for the loss of 149 million workdays annually, with 102 million workdays lost because of occupational back pain. 1 Estimated health care costs for lost-time back injuries average over $3000 per claim. 2 Despite the significant disability and economic burdens associated with occupational back pain, little is known about the health care provided to injured workers.
Research on back pain in the general population provides some information on the determinants of health seeking behavior. The decision to seek health care for back pain is related to the severity of the condition and general health status. 3, 4 Individuals who seek care are more likely to have longer episodes of back pain, higher pain severity, sciatica and other associated health disorders, poorer self-perceived health status, and more activity limitations than those who do not seek care. [3] [4] [5] In the general population, individuals who seek care for back pain are most likely to be treated by either a medical physician or a chiropractor. Overall, medical patients are more likely to be female, to suffer from more comorbid health conditions, and to have more severe pain and disability than chiropractic patients. 3,6 -8 Chiropractic patients are more likely to be high-school graduates, single, and employed. 6 -8 Research on back pain in the general population can inform the analysis of care-seeking behavior among injured workers, but separate studies of work-related back pain are needed because there are important differences between workers' compensation health care coverage and group health insurance coverage. Workers' compensation claimants, for example, are 100% covered for health care for work-related injuries, so the cost-sharing mechanisms used by health insurers to limit utilization do not apply. Choice of provider may be more or less restrictive in workers' compensation than in group health, depending on the state. Some states give employers the right to choose providers for the treatment of work-related injuries, whereas other states give workers the right to choose.
This article analyzes health care seeking behavior and provider choice among workers with occupational back pain, using data from the Arizona State University (ASU) Healthy Back Study. The data are restricted to the first 4 to 16 weeks after onset because we are interested in the process whereby employers and workers select initial treatment providers. The choices are important because the health care received early after onset is an important predictor of long-term outcomes. 9, 10 The article seeks, first, to describe the early health care utilization for occupational back pain; second, to identify characteristics that distinguish workers who receive care from those who do not; and finally, to identify characteristics associated with the choice of the providers among those workers who receive care.
Materials and Methods
Design and Study Population. The ASU Healthy Back Study is a prospective cohort study of injured workers who file workers' compensation claims for occupational back pain. The study population includes nearly 200,000 workers from five U.S. employers spread over 37 states. The employers are America West Airlines, American Medical Response, The Earthgrains Co. (now part of Sara Lee Corporation Baking Division), Maricopa County, and Marriott International, Inc. We established recruitment protocols specific to each employer to assure timely notifications of all work-related back injuries. When a worker reported a back injury, the employer notified the research team. The notification data include the worker's demographic characteristics, occupation, and a description of the worker's injury. Injured workers who agreed to participate in the survey were contacted by telephone, and a baseline interview was conducted as soon as possible. Follow-up interviews were conducted at approximately 1, 6, and 12 months after onset. A combined baseline and 1-month interview was administered to workers who were initially contacted more than 28 days after onset. This occurred in approximately 40% of cases.
Throughout the inception period (July 1, 1999 to June 30, 2002) , employers provided the research team with logs of their workers' compensation claim data, which included "part of body" and "nature of injury" codes for back claims and claims involving multiple body parts. We used these data to identify the population of back pain claimants that gave rise to our sample.
The research protocol was approved by Institutional Review Boards at Arizona State University and East Carolina University. In compliance with confidentiality agreements, the results presented in this article do not identify individual employers.
Study Sample. The subjects are workers age 18 and older who made a workers' compensation claim for work-related back pain (with or without leg pain or sciatica) between July 1, 1999 and June 30, 2002. Workers with fractures were excluded. We identified workers with fractures by reviewing the information included on the notification forms submitted by employers.
To be interviewed, a worker had to agree to participate in the telephone survey and confirm that he or she experienced work-related back pain. For the purpose of this article, we restricted our sample to workers who completed a baseline and first follow-up (or combined) interview, and whose baseline interview occurred within 16 weeks of onset, so that we could focus on care provided in the early weeks of an episode of back pain. Over 96% of follow-up interviews were completed within 16 weeks of onset.
Explanatory Variables. The survey instrument includes selfreported measures of back and leg pain intensity, functional limitations, physical and mental health, and prior history of back pain. We obtained demographic and occupational information from the notification of injury forms submitted by the employers.
Back and Leg Pain Intensity. Intensity of back and leg pain during the previous week are measured separately on numerical scales ranging from "0" (pain is not bothersome at all) to "100" (pain is extremely bothersome). Similar measures of pain intensity have been used in primary care-based studies investigating the outcomes of patients with low back pain and sciatica. 11, 12 Functional Limitations. We used the Roland-Morris Disability Scale to assess functional status. 13 This 24-item instrument measures the current functional abilities of individuals with low back pain. The total score ranges from 0 (no disability) to 24 (severe disability). We transformed the total scores into percentages. The internal consistency of the Roland-Morris questionnaire is well established. [13] [14] [15] [16] [17] The scale has high testretest reliability when readministered within a 6-week period, and a strong correlation exists between repeated measurements performed on the same day and at 3 weeks. 13, 15, 18, 19 The Roland-Morris scale has good criterion-based construct and discriminant validity. 13, 15, 18, 20 Furthermore, the scale is the most responsive disability questionnaire currently available. 16, 17, 21, 22 Physical and Mental Health-Related Quality of Life. The second revision of the SF-12 questionnaire was used to measure overall physical and mental health-related quality of life. 23, 24 Both components are predictive of the corresponding SF-36 components with r-square values greater than 0.91. 25 The SF-12 has good test-retest reliability (measured over a 2-week period) with correlation coefficients of 0.89 for the physical component and 0.76 for the mental component. 25 Finally, the SF-12 has good internal consistency, validity, and responsiveness in patients with low back pain. 26 The SF-12 is scored from 0 to 100 with higher scores indicating better health.
Prior History of Low Back Pain. We identified previous episodes of low back pain by asking subjects, "Have you had low back pain before this injury?" Employer. Binary variables identified claims from each participating employer, but the variables were coded to maintain confidentiality.
Occupation. We classified occupations by matching individual job titles from notification of injury forms to Census 2000 occupational codes and grouping the results into six categories, namely, professional/manager, technical, service, clerical/sales, skilled/semiskilled laborer, and transportation/moving.
Choice of Initial Health Care
Provider. This variable identifies whether the employer or the worker chose the initial health care provider. The variable was coded based on worker responses to the following question, "Who selected the first provider that provided care for your back?" Job Satisfaction. We measured job satisfaction by asking injured workers, "About your job in general, how satisfied are you with your job as a whole taking everything into consideration? Would you say you were very satisfied, satisfied, dissatisfied, or very dissatisfied?" For the purpose of our analysis, we dichotomized the responses into satisfied (very satisfied and satisfied) and dissatisfied (dissatisfied and very dissatisfied).
Demographic. Age and gender.
Elapsed Time to First Interview. A variable measuring the number of days between date of onset and date of first inter-view was used to control for the effect of differences in elapsed time from report of injury to administration of the first survey.
Outcomes. We defined two outcomes. The first indicates whether or not an injured worker received health care in the 4 to 16 weeks following the report of injury to the employer. The second describes combinations of health care providers consulted by workers who sought care. Two questions from the baseline and 1-month questionnaires defined the outcome's measures. We asked workers, "Have you received care from a health care provider for your back injury?" Workers who responded affirmatively were asked to identify the types of providers who participated in their care.
Medical physicians, chiropractors, and physical therapists were the most prevalent types of providers. We constructed five mutually exclusive provider groups, namely, 1) medical physician; 2) medical physician and physical therapist; 3) chiropractor; 4) medical physician and chiropractor; and 5) medical physician, chiropractor, and physical therapist. The "medical physician" category includes medical physicians, osteopaths, surgeons, and emergency room physicians. Each of the patterns may also include other health care providers such as nurse practitioners, massage therapists, or acupuncturists.
The five provider groups treated 94% of workers who received care. Workers treated by a chiropractor and physical therapist, or a physical therapist alone, were excluded from the provider analyses because the samples were too small. Information to define provider groups was missing for 2% of the sample.
Statistical Analysis. We used propensity weights to control for the potential selection bias associated with nonparticipation and for attrition from the sample before the first follow-up interview. 27, 28 Nonparticipants include workers for whom notifications of back injuries were not received, workers who could not be contacted, workers who refused to participate when contacted, and those who were ineligible for the survey. Ineligible workers included those with nonback or nonworkrelated injuries, workers who refused to be called, workers with claims being denied or litigated, notifications received more than 6 months after onset, and workers claiming for second injuries. We computed the propensity weights by estimating the probability of nonparticipation through logistic regression. Control variables in the propensity model included age, gender, occupation, region, employer, and claim type (medical only, temporary partial, or permanent partial). Information for the computation of the propensity weights was obtained from workers' compensation claims data provided by the participating employers on the full population of back claims occurring during the inception period. The propensity weight is the inverse of the estimated probability of participation scaled to sum to the number of respondents. The propensity weights are included in the regression models for seeking care and provider choice to control for differences between participants and nonparticipants. Weighted and unweighted descriptive statistics for the explanatory variables were computed to compare our sample to the population of back claims.
We used logistic regression to measure the strength of associations between the explanatory variables and whether or not a worker received care. The binary dependent variable in the logit models equals one if the worker received care from any type of health care provider by the date of the second interview. A series of univariate regressions measured the crude relationships between each explanatory variable and the probability of receiving care. Explanatory variables in the final multivariate model included worker demographics (age, gender), measures of severity of injury, prior history of back pain, employer, occupation, job satisfaction, elapsed time from onset, and the propensity weights.
Multinomial logistic regression models were used to measure associations between the explanatory variables and the probabilities of receiving care among the five provider groups. Workers who received care from a medical physician (without care from a chiropractor or physiotherapist) were the reference category. Explanatory variables included all the variables in the multivariate model for seeking care (except the employer dummies that were excluded to protect confidentiality) and including the propensity weights. In addition, the multinomial model included the binary variable indicating who selected the first provider.
Associations are reported as odds ratios (OR) with 95% confidence intervals (CI). OR for continuous variables (age, pain intensity, Roland-Morris score, SF-12 scores, and elapsed time) refer to the association between a 10-point increase on the scale and the outcome. Goodness of fit is tested with the likelihood ratio statistic, score tests, and the Wald statistic. The analyses were conducted using SAS PROC LOGISTIC.
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Results
A total of 6460 back pain claims were made to participating employers during the inception period. We received notifications of 4901 back claims (76%). Of those, 3626 claims (74%) were eligible for the survey. Ineligible claims included 295 nonback or nonworkrelated injuries, 635 workers who refused to be called, 68 claims being denied or litigated, 154 notifications received more than 6 months after onset, and 123 second injuries. Baseline interviews were completed by 1836 workers, for a participation rate of 51% of eligible claims. Of those, 5 workers sustained fractures and were excluded from the sample.
The sample for this report included 1104 workers who completed baseline interviews during the first 90 days after making a claim, who completed a first follow-up (or combined) interview, and who had complete data for all analysis variables. A comparison of weighted and unweighted characteristics revealed no important differences between the sample and the population of back claims in age, gender, occupation, and employer (Table 1 ). This suggests that our estimates are not subject to selection bias with regards to these variables. Inferences from the survey to the U.S. workforce as a whole are constrained by the fact that the survey respondents, while similar to the U.S. workforce in terms of age, gender, and industry, differ in being more heavily concentrated in the southern and southwestern regions of the U.S.
The mean elapsed time between the report of the injury to the employer and the first interview was 30 days, with 60% of workers interviewed within the first 30 days after injury. Mean elapsed time between onset and the 1-month interview was 54 days, with more than 75% of interviews completed within 65 days after injury.
Factors Associated with Seeking Health Care
Approximately 8% (87/1104) of injured workers did not receive health care soon after reporting their back injury (Table 1) . Our multivariate analysis indicated that, independent of other variables, men were less likely to receive care than women and clerical/sales workers were less likely to receive care than workers in service occupations (Table 2) . Workers in better health (higher scores on the physical SF-12) were less likely to seek care, while workers with greater functional limitations (higher scores on the Roland-Morris scale) were more likely to receive care. In contrast, we found a weak negative association between back or leg pain severity and seeking health care.
We found significant differences in the probability of seeking care between employers. To protect confidentiality, however, we do not report the distribution of workers among employers, and employer identities are coded in the logit results. Specifically, injured workers from company E were 74% less likely to seek care than workers from company B, independent of injury severity and other variables ( Table 2) .
Factors Associated with Provider Patterns
Of the 1017 workers who received care, 910 (89%) were treated by medical physicians alone or in combination with physical therapists or chiropractors (Table 3) . In all, 6.5% of workers who received care were excluded from the analyses because either they did not identify provider types, they did not receive care from a medical physician, chiropractor or physical therapist, or they were classified in provider groups with small sample sizes. Specifically, workers treated by chiropractors and physical therapists, or physical therapists alone, were excluded because of small sample size.
Medical physicians were involved in the care of most injured workers who were treated for low back pain ( Table   Table 1 3). The most prevalent patterns of providers are medical physician with physical therapist (44.7%) and medical physician alone (29.7%; Table 3 ). Less common provider combinations include medical physician, chiropractor, and physical therapist (9.7%); medical physician and chiropractor (5.3%); and chiropractor alone (4.1%). The descriptive statistics in Table 4 suggest that choices among the 5 patterns of care of interest reflect differences among workers in severity of injury, occupation, and who chose the first provider. Overall, injured workers who received care from combinations of medical physicians, physical therapists, and chiropractors reported more severe injuries (more intense back and leg pain, more functional limitations) than those consulting medical physicians or chiropractors alone. The mix of providers varied greatly across occupation categories and depending on who chose the first provider. This suggests that the type of job held by an injured worker and employer practices strongly influence the types of providers selected.
The multinomial logit estimates (Table 5) confirm that severity of injury is associated with patterns of health care. Workers with greater functional limitations are significantly more likely to be treated by combinations of medical physicians, chiropractors, and physical therapists, than to be treated by a medical physician alone. Workers who report better physical health status are significantly less likely to be treated by a medical physician/physical therapist combination than by a medical physician alone. Low back or leg pain intensity and the mental SF-12 score were not important predictors of provider patterns.
We found strong associations between who chose the first provider, occupations, and patterns of care. Compared to workers who chose their initial health care provider, those whose employer selected the initial health care provider were much less likely to consult a chiropractor (alone or in combination with a medical physician) than a medical physician alone. Workers in the transportation/moving sector were less likely than those with service jobs to consult a combination of medical physicians, physical therapists, and chiropractors than a medical physician alone. Workers in skilled or semiskilled labor occupations were much more likely to be treated by a chiropractor alone, relative to a medical physician alone, than workers in service occupations.
There were no significant differences in provider patterns by gender, but age and prior history of back pain were important. Older workers were less likely to see combinations of providers (medical physician/ chiropractor, medical physician/chiropractor/physical therapist), relative to a medical physician alone, than were younger workers. Workers with a prior history of back pain were more likely to see a medical physician and physical therapist, relative to a medical physician alone, than workers with no prior history.
Discussion
We conducted a large survey of injured workers who filed workers' compensation claims for incident low back pain claims. We identified factors associated with whether or not an injured worker received care early after onset of back pain and factors associated with the mix of providers selected for patient care. One surprising result is that approximately 8% of injured workers did not seek care during the first 4 to 16 weeks after onset. The result is unexpected because the injuries were sufficiently severe to file workers' compensation claims, and as workers' compensation claimants, workers had full health care coverage. Our results both confirm and augment the findings of general population studies of care-seeking behavior for back pain. Consistent with the results for nonworkrelated back pain, higher levels of functional limitations are associated with a greater likelihood of seeking health care and with more complex provider patterns. Among cases of occupational back pain, the probability of receiving care, and patterns of providers, are also strongly influenced by occupation and who selects the initial health care provider.
The results are based on a sample of 17% of all back pain claims to participating employers during the study period. We cannot exclude the possibility of selection bias in our results, but we were able to compare the characteristics of our sample to the population of back claims. Our analysis suggests that our sample was similar to all back claims with respect to age, gender, occupation, region, and claim type.
A limitation of our study is that both the baseline and first follow-up interviews were completed at different times, relative to onset of back pain, for different workers. Elapsed time from date of injury to date of first interview is associated with patterns of health care, so we control for this potential source of bias by including lag time variables in our models.
In addition, workers interviewed in our study were not a nationally representative sample of injured workers who file workers' compensation claims for low back pain. However, the employers participating in the ASU Healthy Back Study represent 5 different industrial sectors and most geographic regions. A comparison of the characteristics of our sample with characteristics of all U.S. workers suggested that our sample is representative of the distribution of U.S. workers by age, gender, and major industrial group but not by geographic location.
Our results show that, despite public attention to alternative modes of care for back pain, medical physicians remain the predominant source of care in the workers' compensation market. 30 Nearly 90% of the workers who received health care consulted a medical physician. The most common patterns of care, accounting for almost 75% of workers who received care, were a medical physician alone and a medical physician in combination with a physical therapist. Alternative providers, including chiropractors, acupuncturists, and massage therapists, were involved in approximately 25% of cases that received care. Chiropractors were involved in only 20% of cases, compared to 57% for physical therapists. Chiropractors were the sole providers of care for only 4% of injured workers. The results suggest that the traditional medical model of care (a medical physician supervising care with or without a physical therapist) is characteristic of the workers' compensation system. The workers' compensation environment provides a direct test of the effect of restrictions on provider choice without any limits on the amount or type of care chosen. In our sample, 78% of injured workers who received care reported that their employer chose their initial provider. Our logistic results confirmed the importance of employers in directing the care provided to injured workers. The question that arises is whether the dominance of medical physicians and physical therapists, and the low utilization of alternative providers, represent the preferences and choices of injured workers or their employers. Investigating how these choices affect the costs and outcomes of occupational low back pain is an important topic for future research.
Key Points:
• This prospective study of injured workers from 5 large employers investigated health care utilization and provider choice during the first 4 to 16 weeks of an episode of occupational low back pain.
• Eight percent of injured workers did not seek health care shortly after making their workers' compensation claim for back pain.
• Almost 90% of workers who received care were treated by a medical physician alone or by a medical physician with a physical therapist and/or a chiropractor.
• Chiropractors were the sole providers for approximately 4% of injured workers who received care.
• Whether or not a worker received care and the type of care received are associated with severity of injury, demographic characteristics, occupation, and employer.
